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Fermilab Strategic Plan at the Three Frontiers
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Lepton Colliders beyond LHC
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Muon collider layout
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4 TeV Muon Collider Conceptual Layout
http://www.fnal.gov/pub/muon_collider/

We very much encourage participation from all regions of the world.

http://www.fnal.gov/pub/muon_collider/


6 Young-Kee Kim, DOE KA12 Review, 2010-06-22

4 TeV



MAP (Muon Accelerator Program) Initiative

• US 5 year R&D proposal submitted to DOE

• DOE’s response to this proposal

 Creating a “DOE project management” structure

MAP
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MAP Organization
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* Interim assignments



MAP Organization

9 Young-Kee Kim, DOE KA12 Review, 2010-06-22

MuCOOL at FNAL

MICE at RAL



MAP Proposal

• Submitted by Oddone on 

behalf of the MAP collab., 

on March 1, 2010.

• 214 participants (at birth) 

from 14 institutions:

 ANL, BNL, FNAL, JLab, 

LBNL, ORNL, SNAL, Cornell, 

IIT, Princeton, UCB, UCLA, 

UCR, U-Miss

• Briefing to DOE (Apr, 2010)

• DOE Review

 August 24-26 at FNAL

10 Young-Kee Kim, DOE KA12 Review, 2010-06-22



MAP Goals and Deliverables

• Deliverables in 6-7 years:

- Muon Collider Design Feasibility Report  (FY16)

 Hardware R&D results → technology choice

- MC Cost range (FY16)

- Also contributions to the IDS-NF RDR (FY14)

• Will address key R&D issues, including

- Maximum RF gradients in magnetic field

 Magnet designs for cooling, acceleration, collider

 6D cooling section prototype & bench test

 Full start-to-end simulations based on technologies in 

hand, or achievable with a specified R&D program
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From NFMCC to MAP
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NFMCC: Neutrino Factory and Muon Collider Collaboration

MCTF: Muon Collider Task Force at Fermilab

Last couple

of years
FY10                     FY11

~4 M$ ~9 M$ ~10 M$ ~15 M$ (proposed)

First

~10 years

NFMCC

MCTF

NFMCC + MAP 

interim
MAP

(CLIC: ~$30M / year now, and likely will grow)



Detector and Physics

• Muon Collider (NOT included in MAP)

 Synergy to ILC / CLIC

 1st workshop in November 2009

• ILC/CLIC community included

 2nd workshop planned in late Fall 2010

• Understanding muons

 Neutrino Factory – Synergy to LBNE

 Current accelerator complex (Mu2e, muon g-2)

 Project X (muon programs)
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Laboratory white paper on lepton colliders

• Goal:

 Although lepton collider options have very different 

levels of maturity and operational conditions, we 

believe that broad physics goals are similar and we 

need an objective physics comparison of the options in 

a coherent, efficient, and cost effective manner 

(presented by David MacFarlane)

• Meetings

 First meeting (5 labs + DOE:Glen Crawford) on Apr 27, 

2010, Sendai, Japan during the 32nd meeting of the 

US-Japan Committee meeting for Cooperation in HEP

 5-lab conference call on May 4, 2010 

 Email communication
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Laboratory white paper on lepton colliders

• Communication with the ILC & university community 

about the white paper

 ILCSCA chair (Maury Tigner), ILC Physics and 

Detectors: America’s regional contact (Jim Brau), DPF 

chair (Chip Brock) in May, 2010

 Also sent the white paper to them

• Developing a national strategy for lepton colliders

 Plan to discuss in the detector R&D workshop at 

Fermilab on Oct 7-9, organized by 5 labs and DPF

 Plan to discuss at the next DPF meeting, Spring 2011

 Further communication/discussion with ILC community, 

and ILC US physics and detectors community
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Fermilab Presentations

• Introduction (10’)

 Young-Kee Kim

• Collider Detector Development (30’)

 Marcel Demarteau

• Muon Collider Backgrounds (20’)

 Nikolai Mokhov

• Summary (10’)

 Marcel  Demarteau
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